Introduction
The theme creativity in the framework of management has been increasingly under research and discussed in publications and in management during the last decades. Propositions and findings are observed in the researches of a relationship between creativity and innovation, whereby the first being considered as a driving force for the development of innovations within organizations. Creativity, in order to result in innovation and in advantages, is associated to the capacity of the organization of using and improving their own resources and procedures, resulting in an improvement to internal efficiency -exploitation-as well as in its capacity to explore, search for innovation, experiment, discover, research -exploration- (March, 1991) .
Organizations owning resources considered as valuable, rare and inimitable are able to reach competitive advantage (Barney, 1991) . Accordingly, organizational management guided towards the systematization of existing creativity is fundamental for the construction of enabling environments for innovation within the company. The process of managing creativity, which can, as a consequence, onset innovation, is capable of delivering a competitive edge to these companies. Nevertheless, many of them do not perceive that the registry of patents represents aspects that could be considered as allies to this management process, once they are sources of research containing countless tools and management models available for consultation. In this manner, the present article aims to understand and answer: How can patent deposits help in systemizing the process of managing creativity within companies?
Woodman, Sawyer and Griffin (1993) defined organizational creativity as the creation of a valuable, new or useful -product, service, idea, procedure or process -developed by individuals working together in a social system. For Westwood and Low (2003) creativity is part of the process of innovation, innovation representing the practical application of creative ideas, and a company is not able to innovate if it is not capable of generating creative ideas. In order to generate and sustain competitive advantages, the company is required to have the skills and capacities of creating and recreating an efficient structure and, above all, managing creativity and the consequences generated by ongoing changes. (Carvalho et al., 2016) In this context, to systemize creativity in order that it may be improved and used by the company is of fundamental importance to the generation of innovation. Under this perspective patents that represent objects of practical use, suitable for application and which can deliver functional improvements and become mechanisms that present management models (INPI, 2015) . The present article has the purpose of understanding how these patent deposits can assist in the systematization of managing creativity in companies. The focus of the research on patents is supported by the need to understand the tools or practical applications possible of being implemented in any company.
Scientometrics was used as a method for performing the research, with data collection from: PatentScope (WIPO) and Patent Inspiration (AULIVE) data-bases. The procedure was performed using the words: managing creativity as a source of research for the registry of patents using a 10-year time-frame, covering the period of 2004 to 2014. The data was processed using the Gephi 0.8.2 for construction and representation of the researched patent networks.
The main results of the study point to an understanding of the relations between authors and the patent deposit companies, codes and users and even of the relations of countries with codes, inventors and users. The analyses of the network help to understand the behavior of the patent deposits, as well as to the expansion in relation to researches in the area of managing creativity. The results suggest that companies with mechanisms for managing the creativity of their collaborators are able to develop innovations and, consequently, attain a competitive edge.
In this manner, this study complements the researches related to managing creativity within organizations. As managerial contribution the possibility of performing patent researches with the aim of verifying means of improvement in the organizational management processes is verified, once at present the studies on patents have essentially been suited as a source of research on technological innovations and minimally as a source of analysis of management of companies. In relation to theoretical contributions, we suggest discussing the use of patents for the systematization of organizational creativity management, as a constructive basis for the development of innovation.
In the section below the theoretical basis for the relation between Creativity, Innovation and Patents is presented. Subsequently the method used in this study shall be addressed, as well as the results obtained, a discussion of the results and final considerations on the study.
II.
Literature Review
Theoretical understanding of the term creativity
Creativity has its concepts discussed throughout the last decades and there are countless proposals of concepts in literature. The word creativity originates from the Latin "creare", which means make, bring forth, produce. For Torrance (1976) , creativity is related to sensitivity to problems, to deficiencies of knowledge, to the identification of difficulties and to the search for solutions, formulating propositions in relation to the problems and communication of results. Sternberg and Lubart (1999) consider that creativity is understood as an ability to produce an act that is new (original, unexpected) as well as appropriate (useful or adaptable to the difficulties of the tasks). In corroboration, Kaufmann (2003) emphasized that creativity refers to new ideas heightened by value and usefulness.
It is understood that the theoretical conception on the theme creativity refers to the context of original ideas offering value to the end user. According to Alencar (1995) creativity is a valuable resource, which needs to be nurtured, especially in times of changes and uncertainties generated by accelerated transformations of technologies, globalization and regional integrations of production and distribution, universalization of communication, as well as political and cultural changes. In this manner, the environment is perceived as influential for the development of creativity, as suggested by Gurgel (2006) who considers that creativity refers to multifactorial and multidimensional phenomena, in other words, individual, cognitive and psychosocial aspects, such as environmental influences over the process of creation.
According to Bruno-Faria (2003) the importance of creativity of individuals and groups should be emphasized as a driving source of innovation and of changes in organizations. For SanMartim (2014), creativity and innovation fulfill a decisive role in companies in the dynamic contemporary scenario, full of risks and uncertainties. For the author, the capacity and skill of creating is a precious asset. In this context, it is possible to observe a movement within companies in the search for mechanisms capable of optimizing individual and collective creativity of collaborators and transform these into possible innovations capable of producing a competitive edge.
Managing creativity as a subsidy for innovation
According to Woodman, Sawyer and Griffin (1993) , organizational creativity can be defined as being the creation of something new, valuable or useful, being either a product, a service, an idea or a process. According to Gurteen (1998) creativity and innovation in the process of creation and application of new knowledge are considered as being the essence of knowledge management, and should thus be stimulated and developed. Amabile (1996) emphasizes that the characteristics of an environment favoring creativity include the perception of an organization open to new ideas and the acceptance of changes. Thus, the environment of interaction between individuals and the tools available can be the driving force of creativity and, consequently, of innovation. From a macro perspective, creativity and innovation are presently of vital importance to companies. For managing creativity, a favorable organizational context must be provided in order to obtain, maintain and stimulate the generation of ideas by individuals. Van Dijk and Van den Ende (2002) state that the system of suggestions is an important form for the generation of ideas, once it channels the creativity of employees, and offers support for the implementation of a culture of innovation. Martins and Terblanche (2003) stress that creative relationship is determined by the organizational culture from factors such as: strategy, structure, support mechanisms and level of communication and of incentive towards innovation. For the authors, standards and beliefs that guide the organization can support or hinder creativity and innovation.
According to Westwood and Low (2003) creativity is contained within the innovation process. For these authors innovation represents the practical application of creative ideas and, accordingly, a company is not capable of innovating if it does not have the capacity of generating and cultivating creative ideas within its teams. The complete individual creative process should be considered as an essential element in the process of organizational innovation, once it is the individual creativity that renders raw-material for innovation of the organization (Amabile, 2010) . For Dobni (2008) recent interest for analysis of the culture of innovation is, in a certain manner, associated to the impacts generated on the performance of the organization, being considered an essential element to attain a competitive edge and reach the objectives related to return and competitive advantage.
As such, the creative process represents the formulation of original solutions to cope with the perspectives of new issues and challenges, arising from the constant changes in the global scenario. Abernathy and Clark (1985) stress that the different types of innovation require different types of organizational environments and different management skills or levels of creativity. Corroborating this point, George (2007) states that creativity is an essential means by which organizations and their member can create significant and lasting value in an environment of dynamic changes. Creativity is a necessary factor, although not sufficient, for innovation, whereby innovation of different types can improve national and global economic competitiveness by means of larger scales of production (SOUSA, 2010). Puccio and Cabra (2010) emphasize that two trends have fostered the increased research in the area of creativity: the need of organization to quickly adapt to changes; and the concern towards innovation as a generator of a competitive edge.
According to Leonard and Sensiper (1998) the levels of structured and disseminated knowledge in the organization determine the level of creativity and, consequently, of innovation within the organization. For Hertog (2000) in an economy based on knowledge what matters to the client in the products and services is how these will be capable of performing a facilitating role, attending to their requirements in an innovative manner. For the authors, the whole structure of the companies and their innovation processes should be mapped, generating performance based on knowledge and creativity for the client.
The relevance of companies developing mechanisms guided towards managing creativity in the organizational environment was verified in this context. Emphasis is given to the researches already performed on this matter in different countries, as well as patent deposits that can indicate management solutions to companies.
The use of patents as a source of research
For Haase, De Araújo and Dias (2009) knowledge is one of the most important aspects for attaining the growth of an organization and this knowledge, in turn, differs from other production factors due to its intangibility. For the authors, one of the ways of making knowledge more tangible is the registry of patents. Patents are a temporary title of ownership over an invention or utility model, granted by the State to the inventors or authors holding the right over the creation. The inventor or holder of the patent has the right of impeding third parties, without their consent, of producing, using, selling or importing the product object of their patent. Conversely, the inventor is obliged to reveal in details all the technical content of the patent (INPI, 2015) . According to Quoniam, Kniess and Mazieri (2014) the patent is seen as the manner of expressing to the market a purely technical and technological investigation.
Callon, Courtial and Penan (1995) point out that companies use scientometric methods to determine the technological strategy followed by their competitors, detecting the scientific expertise that serves as a basis for their key-technologies. Barroso et al. (2003) point out that over 30% of the patents on the Brazilian data-base become public within five to six years and around 40% is of public domain and can be freely and openly used like a technical and technological encyclopedia.
The relation between patent registries, innovation and technological acceleration according to Boldrin and Levine (2013) 
III. Method
The present article is characterized as a descriptive study, once it analyzes indicators of patent deposits, aiming towards correlating these with managing creativity. For Locke, Silverman and Spirduso (2009) the descriptive research captures and demonstrates a scenario of an express situation in numbers in which the nature of the relation between variables is performed in a correlational research.
The technique used was scientometrics, defined as a study of the quantitative aspects of science as a discipline or economic activity. It involves quantitative studies of scientific activities, including publications and, therefore, overriding bibliometrics (Macias-Chapula, 1998). Scientometric techniques have been applied to conduct national and international analyses of scientific literature, where patent researches are included.
The object of the research is deposited patents in the 10-year period between 2004 and 2014. For data collection the PatentScope was used, a service for searching patents of the World Intellectual Property Organization (WIPO), that permits access to the technology contained in over 2.2 million international requests for patent deposits and 32.5 million including documents of patents of regional and national collections (WIPO). Another instrument used was Patent Inspiration (AULIVE), a patent data-base with over 69 million processes and patents of products worldwide. The first search was performed using the words managing creativity in the title or summary of patents. From the PatentScope there were 18,680 patents and on Patent Inspiration (AULIVE) 16,691 patents using the same search terms, considering for the research the results patents presenting the two terms together or separately. Considering that the objective of the research was to search for patents addressing the term managing creativity, a second search was made using "managing creativity" with the terms between quotation markets, in order to restrict the search. In this search on PatentScope 129 patents were identified and on Patent Inspiration 113 patents, respectively, corresponding to the sample of this research. After the research, PatentNet was used for the generation of a file and analysis of the data for preparation of the network with the use of the Gephi program, as demonstrated below.
IV. Results
It is observed that the patent deposits containing the term managing creativity in the last ten years have been through constant changes and variations in quantities. In relation to the countries with the highest amount of patent deposits, it is observed that the United States of America is in first place in both sources of research, followed by countries from Europe, United Kingdom, France and Ireland. The PatentScope base presents data from the Patent Cooperation Treaty (PCT), of which 139 countries are members, and from the European Patent Office (EPO). With reference to the applicant companies or users of the patents, a difference among the information of both data-bases is verified, although the first three companies remain the same. Yahoo is one of the greatest users, followed by Accenture LLP or Andersen Consulting LLP, a management consulting, information technology and outsourcing company, the world's largest consulting company (Wikipedia). In third place is AppNexus, with its head-office in New York, which offers a specialized platform on on-line publicity (Wikipedia). In terms of the main depositors or inventors, two names are highlighted in both bases. Gupta Arvind, Indian inventor and discloser of the science, where most of his patents are related to the code G06Q (data processing systems or methods) and the greatest applicant to his patents is Yahoo. The other inventor that stands
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DOI: 10.9790/487X-181103108120 www.iosrjournals.org 113 | Page out is Michael Guheen, where most of his patents are related to the code G06F (computer models) and the greatest applicant to these patents was Accenture Consulting. The employment relationship between the inventors and the companies using their patents was not evidenced in the research. Regarding the areas that mostly use the patents there are: trade industry and administration using the same initial code G06Q -data processing systems or methods. Subsequently, there is the area of digital computing, with the patent of initial code G06F -computer models. A considerable number of patents with the term managing creativity is evidenced in the administrative and commercial areas, as per Figure 6 , confirming the assumption that patents can contribute to expand knowledge of the companies about tools or processes for the systematization of creative management. The IPC -International Patent Classification presents the most common codes when the term creative management is researched. Accordingly, as previously observed, the code G06Q is the most commonly used and refers to data processing systems or methods, especially adapted for administrative, commercial or financial purposes. Code G06F is second, related to computer models. The remaining codes and their specifications are demonstrated under Table 1 . Electric digital data processing (computers in which a part of the computation is effected hydraulically or pneumatically G06D, optically G06E; computer systems based on specific computational models G06N).
G06G
Analogue computers (analogue optical computing devices G06E 3/00; computer systems based on specific computational models G06n) G09 Educating; Cryptography; Display; Advertising; Seals G09B Educational or demonstration appliances; appliances for teaching, or communicating with, the blind, deaf or mute; models; planetary; globes; maps; diagrams (simulators regarded as teaching or training devices) With the aim of understanding the network of patents, a research was performed using PatentNet which resulted in 283 patents. From this information some collaboration networks were generated with the following information: inventor, International Patent Classification (IPC), applicant or user and country of the patent deposit. The use of these networks in this research had the purpose of understanding how the relations between inventors and patent applicants behave, as well as relations of these with the patent deposit countries and the IPC codes used, demonstrating a panorama of patent deposits in the 10-year research period. In Figure 9 the first map generated with the selected information is presented, where it is possible to observe some relationship blocks. Upon analysis of the network between the applicant and the IPC code it is possible to observe the relation between the codes and the users that have relations with various codes, as is the case with some large companies, such as: Xerox Corporation US (G06F, G06Q, G06K, G06T), General Electric US (G06Q e G05B), IBM (G06F, G06Q, BM5G, G01C) and Toshiba Corporation (G06Q, G05B, B23Q). The most used codes for the term managing creativity are G06Q and G06F, with a strong relation between the various user companies and also with reference to other patent codes. The relation of the companies with the various codes is explained once these search for different technologies or processes to attend to their requirements, in this manner, the research in different areas can offer adequate solutions to their necessities. As a last analysis of the networks there is the relation between the IPC codes and countries. An intense relation is observed in various codes with Japan (JP), this reflects the fact that Japan is one of the countries with the most patent deposits and in this manner builds relations and deposits in different areas.
Other countries that stand out are: China, the United States and the European Patent Office (EP) with strong relations and use of various IPC patent codes. Emphasis to some IPC codes is also observed, such as: G06F, G06Q, B65G, B23Q, H01L, which present strong relations among themselves. It is also possible to observe some countries that use only one or two codes, as is the case of Singapore (SG) which has relations only with code G06Q, Taiwan (TW) uses codes G06Q and H01L, and the Republic of Korea (KR) with codes G06Q, G06F and B01D. Through the network analyses it is possible to understand the relations between authors and user companies of the patents, codes and users, and even the relations of countries and codes, inventors and users. The analyses aid in the understanding of the behavior of the patent deposits, as well as the increase in researches in the area of managing creativity.
V. Discussions of Results and Final Considerations
Upon conclusion of the research sustaining the present article, it is verified that patents can supply to companies the necessary support for the development of solutions and for managing creativity. The results of the research suggest that companies that have mechanisms for managing the creativity of their employees can develop innovations and, as a consequence, attain a competitive edge.
Through the analyses performed, some indicators of patent deposits related to the years of the research are verified, where it is possible to observe that as of 2012 there was a decline in patent deposits related to the term managing creativity. It is also possible to notice a higher number of deposits in relation to the countries, inventors and main users of patents. When verifying the areas that most use patents related to the term managing creativity, emphasis is given to the trade industry, where there are many patents related to the area of marketing, commerce and promotion of products. In second place there is the area of administration, which in the present study is the area of our interest. When observing the codes mostly used, the code G06Q stands out, which refers to data processing systems or methods, especially adapted for financial, administrative, surveillance purposes, or commercial and administrative planning.
In the search for a more detailed understanding about how patents can contribute for companies to be able to visualize management possibilities of their creative processes, an analysis of the patents researched on the PatentScope data-base (129 patents) was carried out. Since the same patents are also on the Patent Inspiration data-base, it was not necessary to verify this data-base. Accordingly, five patents were selected (Appendix A) where it is possible to verify systematization tools for managing creativity. One can mention the patent of Thieberger Gil (2006) which presents the corresponding methods and systems for the creation, sharing, dissemination, collection, tracking, development, filing and management of information related to: business objectives, creative ideas in coherence with specific business objectives and implementation of these creative ideas. The relation of the management of creative ideas linked to organizational objectives is emphasized in this patent, optimizing, in this manner, the results of the company and directing the efforts of human capital.
The patent of Marc Devillard (2014) also stands out, which comprises a method for managing sessions managing collective creativity, in a computer environment that includes a server of the session and a diversity of participating terminals connected to a server through a network. The use of technology is verified as a support system for managing collective creativity, which is another focal point within companies at present. It was also noticed that managing collective creativity is increasingly used by large companies. When analyzing the networks, the relations between inventors and users, countries and users or inventors, codes used and their connections observed. Through the networks it was possible to understand the behavior of patent deposits.
Thus, the present study contributes towards researches related to managing creativity and the use of patents as a support in the management of companies. The originality of the research refers to patent research as a documental source for understanding management tools, because very little has been researched and published on patents in Brazil and in countries under development.
The limitations inherent to the research refer to the need for content analysis of the researched patents, verifying their whole structure and proposal. As a suggestion for future researches, emphasis is given to the importance of the research in patents in order to understand the tools for support to the management of companies, and in this manner, it is suggested that the research be expanded to patents of public domain.
As a management contribution the possibility of using the research on patents for searching for ways of improving organization management processes is verified, since at present the patents have served as a source of research for technological innovations and less so from a point of view of management of companies. In relation to theoretical contributions, we suggest discussions about the use of patents for the systematization of organizational creativity management, considered as a basis for the development of innovations.
